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Lateral boundary conditions of TTL? �



Influence	
  of	
  the	
  Extratropics	
  to	
  the	
  
Tropical	
  UT	
  &	
  LS	
  

•  A	
  long	
  line	
  of	
  studies	
  
–  Pierrehmbert	
  et	
  al.	
  
–  Waugh	
  and	
  Polvani	
  (2000)	
  

–  Focus	
  on	
  lower	
  level	
  (215	
  hPa	
  350K)	
  
–  RWB	
  as	
  the	
  mechanism	
  

–  Winter	
  Maxima	
  (DJF)	
  

•  Recent	
  study	
  at	
  the	
  tropical	
  tropopause	
  level	
  
–  Konopka	
  et	
  al.,	
  2010	
  
–  Role	
  of	
  Asian	
  Monsoon	
  anLcyclone	
  

–  Summer	
  season	
  (JJA)	
  



Waugh	
  and	
  Polvani,	
  2000	
  







Waugh	
  







Term	
  “In-­‐Mixing”	
  	
  	
  	
  Konopka et al 2010 �



Example	
  from	
  KunMing	
  Campaign	
  	
  

Asian Monsoon Study 

•  August 2009 


•  KunMing, China (25°N, 102°E )


•  Ozone and water vapor (CFH)


•  11 profiles


Jianchun	
  Bian	
  (IAP/CAS,	
  China),	
  Holger	
  Voemel	
  et	
  al.,	
  2009	
  



Case	
  2	
  Extra-­‐Tropical	
  Stratospheric	
  Intrusion	
  

 Thick	
  dry	
  and	
  high-­‐O3	
  layer	
  in	
  mid-­‐troposphere	
  



Mechanism:	
  Stratospheric	
  Intrusion	
  






